The aim of this paper is to provide a checklist for Australian collected aphids present in the Australian National Insect Collection. Host plants for each species are provided, alongside Australian State and territory distribution. Six species are documented for the first time in Australia: Aphis forbesi, Micromyzella filicis, Trichosiphonaphis polygoni, Wahlgreniella nervata, Reticulaphis distylii and Reticulaphis inflata. A total of 137 new host plant associations are documented, spread across 51 species of aphids. A list of the remaining species previously published as present in Australia is also included.
Introduction
Aphids (Hemiptera: Aphididae) are well known as important urban, agricultural and horticultural pests (Blackman & Eastop 2000) . The family encompasses about 4,700 species of sap-sucking insects worldwide (Remaudière & Remaudière 1997) . They can cause damage not only through their direct phloem feeding but also as vectors of a wide range of plant viruses, through injecting of toxic saliva compounds and by the build-up of excreted honeydew causing sooty mould. Within a species there may be different adult phenotypes, but identification keys generally only apply to winged or wingless adult parthenogenetic females (Blackman & Eastop 2007) . Morphological features can vary greatly both within and between species, which generally means that specimens need to be slide-mounted and host plants recorded to facilitate an accurate identification. While there are a number of polyphagous species, most aphids only feed within a particular family, genus, or occasionally single species of plant and identification keys such as Blackman & Eastop (2019) are reliant on accurate host information. Host plant catalogues such as Holman (2009) are therefore of particular benefit in furthering understandings of aphid-host behaviour, plant protection and our ability to identify aphid species.
The last complete review of Australian aphids was done over 50 years ago by Eastop (1966) who documented 119 species present. Since then there has been a continual stream of new species arriving on the continent along with a handful of newly discovered native species (e.g: Carver & Hales 1974; Carver & Kent 2000; Ridland & Carver 1987; Valenzuela et al. 2007) . Pest species commonly make up a large proportion of adventive aphids, largely owing to the transport and trade of crop plants (Foottit et al. 2006 ). The last decade has seen a continuation of new arrivals (e.g: Brumley & Watson 2017; Hales et al. 2017; Valenzuela et al. 2009 ) including Russian Wheat Aphid, Diuraphis noxia (Mordvilko), a significant pest species to Australian agricultural industries (Yazdani et al. 2017) .
A significant holding of Australian slide mounted aphids reside within The Australian National Insect Collection (ANIC). ANIC holds the largest collection of Australian insects, mites and spiders in the world, containing over 12 million specimens. Beginning its establishment in 1929 as the nation's first national entomological laboratories, early researchers were tasked to carry out the national economic entomological work needed for Australia's expanding agricultural industries (Upton 1998) . The ANIC Aphididae collection contains around 8500 slides, making it the largest collection of aphids in Australia. The collection holds a significant number of slides mounted and identified by some of the world's eminent aphid experts including D. Hille Ris Lambers, V. F. Eastop and G. Remaudière. The 
Methods
The aphids collected from Australia and its territories in ANIC were examined and the information collated below. Specimens collected from overseas locations have been omitted. Where necessary, identifications were checked or done using Blackman & Eastop (2019) , Blackman (2010) , Noordham (2004) and Heie (1982 Heie ( , 1986 Heie ( , 1992 Heie ( , 1994 Heie ( , 1995 . The taxa are listed in alphabetical order inside each subfamily, following the current taxonomic classification used in Favret (2019) . State occurrences are indicated using the Australian State or Territory common abbreviations: Australian Capital Territory (ACT), New South Wales (NSW), Northern Territory (NT), Queensland (QLD), South Australia (SA), Tasmania (TAS), and Western Australia (WA). Other collections from Christmas Island are also included, along with Norfolk Island and the subantarctic Macquarie Island. The host plants for each species are listed in alphabetical order for every state. Every effort has been made to ensure the accuracy and validity of the host information. Where questionable host records were encountered, these have been omitted. New host records were not included if they were recorded only from alate specimens. If no host plant was recorded for an aphid species in a locality (such as from collections done via yellow pan traps), the species are listed as "present". The distribution and host information is not intended to encompass the entirety of known knowledge for each species in Australia, as the information provided here only encompasses what is present within ANIC and not other institutions.
Plant nomenclature has been updated from The Australian Plant Census (APC 2019) to reflect the current taxonomy, and in the same way as Blackman & Eastop (2019) , authorities are left out. Obvious spelling errors have been corrected and, for the occasional situation where no matching host plant name could be found, host records have been omitted. Where only a common name was recorded, this was matched to the Latin name accepted in Australia. Where only genus level host information was recorded, this has been included in the results.
New aphid species records to the continent and new host plant records (i.e. not listed in Blackman & Eastop, 2019) are indicated with an *. Some of these records may have been published elsewhere, either historically or recently, but have been overlooked and omitted from the online repository website (Blackman & Eastop 2019) . Comments are made for some individual taxa with regard to their recent taxonomic position, or other particular information. Table 1 details the remaining published aphid species records for Australia, but absent from ANIC, to provide a full aphid checklist, with species listed in alphabetic order, references, published state localities and host plants. 
Results
The ANIC holdings of Australian-collected Aphididae number 152 species. These include six new aphid records for Australia of exotic species: Aphis forbesi (Weed), Micromyzella filicis (van der Goot), Trichosiphonaphis polygoni (van der Goot), Wahlgreniella nervata (Gillette), Reticulaphis distylii (van der Goot) and Reticulaphis inflata (Yeh & Hsu) . A further six introduced species, Amphorophora rubi (Kaltenbach), Dysaphis lappae (Koch), Hyperomyzus picridis (Börner), Pseudoregma sundanica (van der Goot), Schizoneuraphis gallarum (van der Goot), and Shivaphis celti (Das), lack Australian distribution information in Blackman & Eastop (2019) but have been published elsewhere in print or online public databases. A further 24 species of aphids are included in Table 1 , bringing the total number of aphids in Australia to 176 species.
There are 137 new host records documented, spread across 51 different aphid species. The common polyphagous species are responsible for the bulk of the new host records, with the largest numbers being recorded for Aphis craccivora (Koch) (10), Macrosiphum euphorbiae (Thomas) (9), Aphis gossypii (Glover) (7), Aphis spiraecola (Patch) (7) and Aulacorthum solani (Kaltenbach) (7). Aphis (Aphis) chloris Koch ACT: Hypericum perforatum (Hypericaceae) Remarks: Aphis chloris was deliberately introduced (and remains the only species to have been) to Australia in 1986 as a biological control for the invasive weed St. John's Wort, Hypericum perforatum (Briese & Jupp, 1995) . Aphis (Aphis) tirucallis Hille Ris Lambers ACT; present; NSW: present; SA: present; VIC: Euphorbia peplus (Euphoorbiaceae); WA: Euphorbia teracina (Euphorbiaceae) Remarks: Records for Aphis tirucallis represent the species that was originally identified as Aphis euphorbiae by Eastop (1966) following recent specimen collections from Euphorbia in Western Australia and examination of the original Australian material held in ANIC and the Natural History Museum, London (Blackman pers. comm.) .
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Discussion
This paper lists a number of first records of aphids on Australian native flora covering both rarely collected native aphids, and long-standing introduced species, indicating the need for more studies of this aspect of aphidology in Australia. The spread of exotic aphids can have significant impacts on agricultural crops, ornamental and urban landscape environments. Their overall impact within the native Australian environment is still largely unknown, although the introduction and spread of the exotic species Aphis (Bursaphis) oenotherae has been shown to outcompete and endanger the native aphid species Aphis carverae and Casimira canberrae (Hales et al. 2015) . Invasive species have been implicated as a significant cause of insect biodiversity decline around the world (Sánchez-Bayo & Wyckhuys 2019). Greater knowledge of exotic aphid host ranges, and the species present within Australia could therefore be of particular use to future researchers looking into the large questions surrounding general decline of Australian native invertebrates. No single species in the ANIC collection is present from every state and territory. This is most likely due to the majority of historic collecting and deposits coming from southern and eastern regions, rather than a lack of aphid fauna in Western Australia and the Northern Territory. The prevailing climatic conditions across the Northern Territory of tropical wet and dry seasons or semi arid inland deserts would also be unconducive for sustaining aphid populations for many temperate species. Common polyphagous species were also less likely to have been sent the significant distance to Canberra for confirmation. The collection also completely lacks aphids from the Cocos Keeling Islands in the Indian Ocean which, along with Christmas Island, would be of particular interest as a potential assisted entry pathway for future exotic species due to their remoteness (Christmas Island is around 1600km from the Western Australian coast, Cocos Keeling Islands 2300km) and close trade and transport links with Australia.
The digitisation of natural history collections the size of ANIC is a monumental undertaking requiring significant funding and support, and often relying on volunteers (Flemons & Berents 2012) . While the ANIC Aphididae collection remains an un-digitised "orphan" group, this article hopes to help spread the information contained within its cabinets to aphid researchers, fostering collaborations, the exchange of material and new research ideas.
With the inclusion of the extra 24 aphids published as present in Australia but absent from ANIC, this paper provides the most recent aphid checklist for Australia and its territories. Large national repositories are of immense benefit in helping facilitate current and future research for taxonomists, ecologists and plant biosecurity researchers across the world. Due to their highly variable morphology, large, accessible collections encompassing a range of localities and hosts significantly assist aphid species identification. Physical holdings in institutions that can be continuously studied and scrutinised are the key foundations underpinning our understanding of biodiversity and agricultural pests. While a specialist Aphididae curator is not employed at ANIC, the institution's staff will undoubtedly continue to assist outside researchers with interest in the group.
